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ABSTRACT 
Chromolaena odorata is widely used for wound healing in Bangladesh. 
The present study was an attempt to evaluate the antioxidant, 
cytotoxic and anthelmintic properties of crude methanolic extract 
of C. odorata and different fractions of the crude extract. The 
phytochemical screening revealed the potent source of different 
phytochemical constituents including Alkaloids, Phytosterols, 
Tannins, Terpenes, Fats and Fixed oils. Determination of total phenolic 
contents and DPPH methods were evaluated for antioxidant activity. 
The total phenolic content (mg of GAE / gm) of Crude Methanol 
Extract (CME), Petroleum Ether Soluble Fraction (PESF), Ethyl Acetate 
Soluble Fraction (EASF) and Chloroform Soluble Fraction (CSF) were 
71.08±0.38, 52.08±1.01, 86.33±0.38 and 54.25±0.90, respectively. 
In case of DPPH method, the IC
50
 values were 19.48±0.49 µg/
ml, 22.44±0.63µg/ml, 99.05±0.81µg/ml, 166.96±0.51 µg/ml, 
317.10±0.99 µg/ml for standard (BHT: tert-butyl-1-hydroxytoluene) 
and the four extracts, respectively. Moreover brine shrimp lethality 
bioassay method was applied to determine the cytotoxic activity. 
The LC
50
 values were 0.839 µg/ml, 10.245 µg/ml, 8.98 µg/m, 8.28 µg/
ml and 9.298 µg/ml for standard group (vincristin sulphate), CME, 
PESF, EASF and CSF respectively in brine shrimp lethality bioassay. 
Besides, this study was also undertaken to evaluate anthelmintic 
activity (using Pheretima posthuma model) where albendazole was 
used as reference standard. For the this test, paralysis and death 
time for standard (albendazole) 10mg/ml and crude extracts (10, 20, 
30, 40, 50) mg/ml are 56.20±0.20 and 77.4±0.24, 30.4±0.75 and 
60.8±1.03, 24.6±0.32 and 50.2±0.37, 20.6±0.40 and 40.8±0.51, 
16.4±0.68 and 32.4±1.29, 10.2±0.40 and 10.2±0.40 minutes 
respectively. From the study it was revealed that all the extracts 
were abundant of various phytochemicals and showed various 
biological activities. So, further studies are suggested to isolate the 
active constituents responsible for the activities and also to know the 
mechanism of actions.
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INTRODUCTION
Antioxidants prevent oxidation of other molecules 
by counteracting reactive oxygen species (ROS). 
Antioxidants that are obtained from natural sources 
such as plants are more beneficial than synthetic 
antioxidants.1,2 Synthetic antioxidants may possess 
adverse effects on human body.3 ROS are responsible 
for oxidative stress which mediates many acute and 
chronic diseases. A proper balance between oxida-
tion and anti-oxidation is essential for maintaining 
a sound biological system.1 Besides, a stabilized 
membrane is required to retard oxidative damage 
and associated inflammatory effects caused by ROS 
produced within the body.4 Now a day, serious side 
effects are available in many anti-tumor drugs. 
Hence, if any remarkable cytotoxic effect exerting 
herbal chemical can be obtained which is relatively 
cheap and locally available then it will be so fruit-
ful in the cancer treatment.2 A common macro 
parasitic disease throughout the world including 
Bangladesh is helminthiasis. Generally, parasitic 
worms are responsible for this disorder. About two 
billion people in the world are affected by parasitic 
worm infection due to insufficient control measures, 
as declared by World Health Organization (WHO).5 
Nature plays a significant role in the treatment 
of almost all ailments of mankind by providing 
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various remedies from its plants, animals and 
other sources.6,7 Still 80% people in the world uses 
medicinal plants for various medical purposes, as 
reported by WHO.7 It has been observed thatphy-
to-constituents obtained from medicinal plants 
act as active and main compounds in the modern 
medicines.8 It is believed that herbs and fruits 
containing phyto-constituents may protect human 
body from several types of disorders.9 Chromolaena 
odorata (L) King and Robinson belongs to the 
family Asteraceae is usually known as “Siam weed”. 
It is a semiwoody shrub.10 It has been distributed in 
the tropical regions of Africa, Asia and other parts 
of the universe.11 Chromolaena odorata (C. odorata) 
has been reported to possess antiprotozoal, anti-
spasmodic, antibacterial, antihypertensive, diuretic, 
astringent, hepatotropic, and anti-inflammatory 
activities. Besides, in developing countries, the 
extract of the fresh leaves of C. odorataare applied 
in the traditio0nal herbal treatment for soft tissue 
wounds, burns and skin infections.11,12 
Now a day, in drug research, a systematic search is 
considered for significant bioactivities from medici-
nal plants. Therefore, the present study was designed 
to investigate the antioxidant, cytotoxic and anthel-
mintic activity and also to identify the presence of 
phyto-constituents in crude extract of C. odorata. 
METHODOLOGY
Plant materials
For the present study, C. odorata (whole plant) was 
collected from Maheshkhali island, Cox’s bazaar, in 
April, 2013. After collection the taxonomic identi-
fication of the plant was carried out with the help 
of taxonomist of Bangladesh National Herbarium, 
Mirpur, Dhaka, Bangladesh (DACB Accession no. 
38509). The voucher specimen was also deposited 
there for future reference.
Extraction and fractionation
For methanolic extraction 400 gm of air dried and 
powdered sample were immersed in 2500 ml of 80% 
methanol (Merck KGaA, Darmstadt, Germany) in 
clean, sterilized and flat-bottomed glass container. 
The container with its contents was sealed and kept 
for maceration for 15 days accompanying occa-
sional shaking and stirring. At the end of 15th day, 
the whole mixture was filtered using filter cloth and 
Whatman® filter paper (Sargent-Welch, USA). The 
resultant filtrate was then allowed to evaporate in 
water bath maintained 45°C to dryness and thus 
a dark green viscous extract was obtained (yield 
24  gms). This is the Crude Methanol Extract 
(CME) of C. odorata. This concentrated CME was 
fractionated by the modified Kupchan partitioning 
protocol13 and the resultant partitionates i.e., 
Petroleum Ether Soluble Fraction (PESF), Ethyl 
Acetate Soluble Fraction (EASF) and Chloroform 
Soluble Fraction (CSF) were used for the biological 
screenings. 
Phytochemical screening 
Small quantity of freshly prepared crude methano-
lic extract of C. odorata was qualitatively tested for 
the presence of phytochemicals such as alkaloids 
with Mayer’s and Hager’s reagent, Carbohydrates 
with Benedict’s test and Fehling’s test, glycosides 
with Legal’s test and Modified Borntrager’s test, 
phytosterols with Salkowski’s test and Libermann 
Burchard’s test, proteins with xanthoproteic test, 
flavonoids with alkaline reagent test and lead 
acetate test, tannins with gelatin test, saponins with 
Froth test and foam test and phenols with ferric 
chloride test, etc.14
Antioxidant activity 
There are various well known methods, which are 
followed to determine the antioxidant properties. 
Among them, two complementary test methods 
namely total phenolic content determination and 
DPPH free radical scavenging assay methods were 
used for investigating the antioxidant activity of 
C. odorata.
Total phenolic content determination
The amount of total phenolics in extracts was deter-
mined with the Folin-Ciocalteu reagent.8 Here, 
gallic acid was used as a standard and the amount of 
total phenolics were expressed as mg/g of gallic acid 
equivalents (GAE). Concentration of 6.25, 12.5, 25, 
50, and 100 μg/ml of gallic acid and concentration 
of 2 μg/ml of plant extract were prepared in metha-
nol and 0.5 ml of each sample were placed into test 
tubes and mixed carefully with 2.5 ml of a 10- fold 
dilute Folin-Ciocalteu reagent and 2 ml of 7.5% 
sodium carbonate. The test tubes were covered with 
para-film and allowed to stand for almost 30 min 
at room temperature before the absorbance was 
read at 760 nm spectrophotometrically (UV-1800, 
Shimadzu, Japan). All determinations were 
performed nicely in triplicate.8 Thus, total phenolic 
content was determined as mg of gallic acid equiv-
alent per gram using the equation obtained from a 
standard gallic acid calibration curve.
DPPH scavenging activity 
The free radical scavenging activities (antioxidant 
capacity) of the plant extracts on the stable radical 
1,1-diphenyl-2-picrylhydrazyl (DPPH) were esti-
mated by the method of Brand-Williams.15 2.0 ml 
of ethanol solution of the extracts at different 
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concentration were mixed with 3.0 ml of a DPPH 
ethanol solution (20 μg/ml). The antioxidant 
potential was assayed from the bleaching of purple 
colored ethanol solution of DPPH radical by the 
plant extract as compared to that of tert-butyl-1-hy-
droxytoluene (BHT) by UV spectrophotometer.
Cytotoxic activity
The cytotoxic property of the extract was deter-
mined using brine shrimp lethality test.16 The inves-
tigation was done on artemia salina (brine shrimp). 
Artemis Salina leach (brine shrimp eggs) collected 
from pet shops was used as the test organism. One 
spoon of cyst was hatched for about 48 hrs in saline 
water, prepared by dissolving 20 g pure NaCl and 
18 g normal edible NaCl into 1 L water. The hatched 
cyst in turn became living nauplii. Different 
concentrations of the extract were prepared using 
dimethyl sulfoxide (DMSO) as solvent. For the 
test, different concentrations of plant extract 
prepared were added to test tubes, each contain-
ing 10 shrimps in saline water. Here, vincristine 
sulphate was used as the positive control. Measured 
amount of the vincristine sulphate was dissolved 
in DMSO to get a primary concentration of 40μg/
ml from which serial dilutions were made using 
DMSO to get 20μg/ml, 10μg/ml, 5 μg/ml, 2.5μg/ml, 
1.25μg/ml, 0.625μg/ml, 0.3125 μg/ml, 0.15625μg/
ml and 0.78125μg/ml solution from the extract. 
Then the positive control solutions were added to 
the pre-marked vials containing ten living brine 
shrimp nauplii in 5 ml simulated sea water to get 
the positive control groups. 
Counting of Nauplii 
After 24 hours, the vials were inspected by using 
a magnifying glass and the number of survived 
nauplii in each vial was counted consciously. From 
this result, the percent (%) of lethality of the brine 
shrimp nauplii was calculated nicely for each 
concentration.
Anthelmintic activity 
The anthelmintic study was carried out by the 
method of Majumder MS et al.16 with minor modi-
fications. Adult earthworms were used to study the 
anthelmintic activity because they are anatomically 
and physiologically resemble with the intestinal 
roundworm parasites of human being.16 The earth-
worms belonging to species pheritima posthuma 
(annelida), about 3-5 cm in length and 0.1- 0.2 cm in 
width weighing about 0.8-3.04 g, were collected from 
the moist soil of Noakhali Science and Technology 
University, Sonapur, Noakhali and identified by the 
Department of Fisheries and Marine Science (FIMS), 
Noakhali Science and Technology University 
(Voucher No. 229/2013). The crude methanolic 
extracts of C. odorata was used as test samples. They 
were used to prepare different concentrations (10-80 
mg/ml) separately. For the methanol extract different 
concentrations were prepared by weighing 100 mg, 
200 mg, 400 mg, 600 mg and 800 mg extracts and 
dissolving them in 10 ml distilled water separately. 
100 mg of piperazine citrate was measured by weigh-
ing machine and dissolved in 10 ml water to make 
a concentration of 10 mg/ml. A control group was 
established with distilled water to ensure that the test 
was a validate one. Earthworms were divided into 
twelve groups (each containing four earthworms) 
in petridish. Five groups were used for the five 
concentrations of methanolic extracts of the plant. 
One group was applied to reference standard and 
another to control group. Finally, the time of paral-
ysis and death was determined consciously. Time 
for paralysis was noted when no movement of any 
sort could be observed except when the worms were 
vigorously shaken. Time for death of worms was 
taken after ascertaining that worms neither moved 
when shaken vigorously nor when dipped in warm 
water (almost 50 °C) followed with fading away of 
their body colors.16
RESULTS
Preliminary phytochemical screening
Phytochemical analysis of the crude methanolic 
extract of C. odorata revealed the presence of alka-
loids, phytosterols, tannins, terpenes, fats and fixed 
oils. 
Antioxidant activity
Total phenolic content determination
Based on the absorbance values of the extract 
solutions, the colorimetric analysis of the total 
phenolics of extract and fractions were deter-
mined and compared with that of standard solu-
tion (Figure. 1) of gallic acid equivalents. Total 
phenolic content of the samples were expressed 
as mg of GAE (gallic acid equivalent)/ gm of 
dry extract and are given in table 2. The amount 
of total phenolic content differed in different 
extracts. Among the four ethanolic extracts 
highest phenolic content was found in EASF 
(86.33±0.38mg of GAE / gm of extract) and the 
lowest was found in PESF (52.08±1.01mg of GAE 
/ gm of extract). The total phenolic content of 
CME and CSF were 71.08±0.3801mg of GAE / gm 
of extract and 54.25±0.9001mg of GAE / gm of 
extract respectively.
DPPH free radical scaveging activity 
In this investigation, the CME of C. odorata showed 
the highest free radical scavenging activity with 
IC50 value 22.44μg/ml. At the same time the PESF, 
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Table 1  Preliminary phytochemical screening of methanolic extract of C. odorata 
Sl. No. Phytochemicals Test Observation
i. Alkaloids Wagner’s test +
Hager’s test ++
ii. Carbohydrates Molisch’s test -
Benedict’s test -
Fehling’s test -
iii. Glycosides Legal’s test -
iv. Saponins Froth Test -
Foam test -
v. Phytosterols Libermann-Burchard’s test +
Salkowski’s test -
vi. Phenol Ferric Chloride Test +
vii. Tannins Ferric Chloride Test +
viii. Flavonoids Alkaline reagent test -
Lead acetate test -
ix. Proteins and amino acids Xanthoproteic Test -
Ninhydrin Test -
x. Terpenes Copper acetate Test +
xi. Fats and Fixed oils  a) Soap test +
Key: (+) = Present, (++) = significantly present and (−) = Absent
EASF and CSF also exhibited strong antioxidant 
potential having IC50 value 99.05μg/ml, 166.96μg/
ml and 317.10μg/ml respectively. Here, tert butyl- 
1-hydroxytoluene (BHT) was used as reference 
standard. 
Cytotoxic activity
The present study observed that the mortality rate 
at the highest concentration (400µg/ml) for the 
CME, PESF, EASF and CSF is 100%, 100%, 100% 
and 100% respectively, while in case of standard 
drug (vincristine sulphate) it is 100% at the concen-
tration 40 µg/ml. 
The 50% mortality rate for CME is observed at 
the concentration 12.5µg/ml. Furthermore, 50% 
mortality rate is observed for PESF when the concen-
tration was 12.5µg/ml and for EASF and CSF it was 
6.25µg/ml. In case of standard drug 50% mortality 
rate is showed at the concentration of 0.625µg/ml. 
At the lowest concentration (0.78125µg/ml) the 
CME, PESF and CSF showed no mortality, while 
it was 10% for EASF and standard drug. The LC50 
values of CME, PESF, EASF and CSF were 10.245, 
8.98, 8.28 and 9.298 µg/ml respectively. The posi-
tive control vincristine sulphate showed LC50 at a 
concentration of 0.839µg/ml. From the results of 
the brine shrimp lethality bioassay it can be well 
predicted that CME, PESF, EASF and CSF possess 
mild cytotoxic properties. 
Anthelmintic activity 
Time recorded for paralysis and death of earth-
worm for crude methanolic extracts (CME) 
are given in the figure below. The paralysis and 
death time for standard (albendazole, 10mg/ml) 
and crude extracts (10, 20, 30, 40 and 50 mg/
ml) are 56.20±0.20 and 77.4±0.24, 30.4±0.75 and 
60.8±1.03, 24.6±0.32 and 50.2±0.37, 20.6±0.40 and 
Table 2  Determination of total phenolic content of crude methanolic extracts of C. odorata 
(CME), PESF, EASF and CSF.
Extracts Average Absorbance at 760 nm Total Phenolic Content (mg of GAE / gm) of Extracts
CME 0.391±0.0015 71.08±0.38
PESF 0.315±0.0040 52.08±1.01
EASF 0.452±0.0015 86.33±0.38
CSF 0.324±0.0036 54.25±0.90
Values are expressed as mean±SD (n=3), GAE = Gallic Acid Equevalents
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40.8±0.51, 16.4±0.68 and 32.4±1.29, 10.2±0.40 and 
10.2±0.40 minutes respectively. From the results, it 
can be well predicted that crude methanolic extract 
of C. odorata possess moderate anthelmintic 
activity. 
DISCUSSION 
In many parts of the world, people still use medici-
nal plants in treating various ailments because such 
plants possess different types of phytoconstituents 
which exert a variety of pharmacological effects in 
human body.17 In this study, phytochemical screen-
ing revealed the presence of several phytochemi-
cals like alkaloids, carbohydrates, tannins, phenol, 
terpenes, fats and fixed oils. Phytochemicals like 
polyphenolic compounds (tannins, flavonoids and 
phenolic acids) are responsible for various biolog-
ical actions including antioxidant activity.17 In our 
study, the extract and its fractions showed strong 
antioxidant activity. Antioxidant action could be 
attributed to the presence of tannins. Antioxidant 
potentials of crude methanolic extract of C. odorata 
was observed to increase with the increasing 
concentration. Phenols are important phytoconstit-
uents of medicinal plants which directly contribute 
to antioxidant effect.18 In this investigation, total 
phenolic content was determined as moderate in 
the methanolic crude extract of C. odorata. Phenolic 
compounds are very important for the antioxidant 
and free radical scavenging activities of medicinal 
plants. Such compounds react as hydrogen donors 
to neutralize the free radicals.19,20 Few researches 
reported that the higher the concentration of total 
phenolic content in a medicinal plant extract is, 
the higher is its antioxidant activity.21,22 Moreover, 
plants free radical scavenging activity depends 
on the presence of phenolic components. Free 
radicals contribute to many disorders in human 
body including arthritis, ischemia, atherosclero-
sis, gastritis, cancer and injury of central nervous 
system.23 DPPH assay is a common method for 
testing free radical scavenging property of a plant 
extract.24 In this investigation, the extract and its 
fractions showed a higher radical scavenging prop-
erty than the standard drug (Figure 2). Besides, the 
percentage of free radical inhibition was observed 
to increase with the increasing concentration of 
extract. 
This plant also showed mild cytotoxic activ-
ity (Figure 4). It is well known hat bioactive 
compounds in a plant are responsible for exhibiting 
cytotoxic potency. Flavonoids show anti inflam-
matory, anti-cancer and anti-microbial activities. 
According to some previous studies, tannins may 
possess remarkable cytotoxic and anti-tumour 
properties.2 Furthermore, The crude methan-
olic extracts of C.  odorata showed a moderate 
Figure 2  IC50 values of standard and four extracts
Figure 4  Effect of CME, PESF, EASF and CSF of C. odorata on brine shrimp 
nauplii.
Figure 1  Total phenolic content of gallic acid (Standard)
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anthelmintic potency in dose dependent manner. 
Chemicals like phenols, tannins and alkaloids etc. 
are responsible for anthelmintic property. By acting 
on the central nervous system of worms, alkaloids 
may cause paralysis of it. Besides, the main function 
of anthelmintic drug is to cause a flaccid paralysis 
of the worm.25 
CONCLUSION 
In the context of the above discussion, it can be 
revealed that all the extracts of C. odorata showed 
significant antioxidant activity. These extracts also 
possess mild cytotoxic and moderate anthelmintic 
activity. However, further investigations, based on 
these preliminary researches are required to explore 
the bioactive molecules which are responsible for 
the extracts’ activities as well as their mechanisms 
of action 
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